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nPOHHKHOBEHHE CFIOPOBHKOB B KJ1ETKH X03JIMHA 

Jl. A. Koctchko 

K KaTeropHH odjinraTHbix BHyTpHKJieToqHbix napa 3 HTOB npHHa;yie>KHT o 6 iiiHpHaH rpynna cnopOBH- 
kob KJiacca Coccidiomorpha. B >KH 3 HeHHOM unKJie sthx napa 3 HTnqecKHX npocTeHiiiHx cnop 030 HTbi 
Kax Hcxo^Hbie, a Mep 030 HTbi Kan npOH 3 BOAHbie (fjopMbi BbinojiH^ioT paccejiHTejibHyK) (JjyHKUHio. B o 630 pe 
KpaTKO paCCMOTpeHbl 0C06eHH0CTH MOpcf) 0 ({)yHKUHOHaJlbHOH OpraHH 3 aUHH 30 HT 0 B H TaKTHKa npOHHKHO- 
BeHHH CnOpOBHKOB B KJieTKH X 03 HHH 3 . 

HHTepec k H3yHeHHio cnopoBHKOB HecjiyqaeH. H3BecTHO, hto MHorne BHyTpHKJie- 
TOHHbie napa3HTHqecKHe npocTenniHe H3 pa3JinqHbix cncTeiviaTHqecKHx rpynn cjiy>KaT 
npHqHHOH onacHbix jxj in qejiOBeKa h ^hbothhx 6ojie3Hen. XIjih co3U3hhh 3(})(})eKTHB- 
hoh npoc})HjiaKTHKH h ycnenmoro jieqeHHH 6ojie3Hen np0T030HH0H npnpoubi cneuna- 
JlHCTaM CMe>KHbIX AHCUHnJIHH Heo6xOUHMbI 3HaHHH KJieTOqHOH 6hOJIOTHH, >KH3HeH- 
HblX UHKJIOB H CXeM UHpKyJIHUHH 3HUOreHHbIX CTaAHH pa3BHTHH B036yUHTeJieH 
300aHTponOH03HbIX HHBa3HH. 

npHHUHriHaJlbHOH OCOSeHHOCTbK) CnopOBHKOB, OTHOCHIUHXCH K KJiaCCy COC- 
cidiomorpha, HBjineTCH hx cnocoSHOCTb ncnojib 30 BaTb b KaqecTBe BpeMeHHOH hjih 
nocTOHHHOH cpeubi oSHTaHHH pa 3 JinqHbie THnbi KJieTOK no 3 BOHoqHbix h 6 ecno 3 BO- 
HOMHbix xo 3 neB. OopMHpOBaHHio HHTerpHpOBaHHOH KJieTOqHOH CHCTeMbi napa- 
3 HT—X 03 HHH npe/UHeCTByeT npouecc npOHHKHOBeHHH 30 HT 0 B cnopoBHKOB B KJieTKH 
xo 3 HHHa. CoSbiTHH, pa 3 BHBaioiuHecH b 3tom cjio>khom npouecce, qepeuyioTCH 
b cTporoft nocjieAOBaTejibHOCTH, npnqeivi oqepeuHOH sran npnoSpeTaeT cmhcji 
TOJibKO b o6iDeAHHeHHH c npeubiuyiUHM. 

JIorHqeCKOH MOUeJIblO TaKTHKH npOHHKHOBeHHH HeKOTOpbIX BHAOB cnopoBHKOB 
b KJieTKH opraHH3Ma xo3HHHa MO>KeT cjiy>KHTb npouecc (})arouHT03a (=3huouh- 
T03a), npoTenaioiuero no cxeMe: cnmaji-1, Bbi6op, KOHTaKT, cnmaji-2, otbct h cjieu. 
B ocHOBe paccMaTpHBaeMon Mouejin jie>KHT cnoco6HOCTb 30htob cnopoBHKOB caMO- 
CTOHTeJIbHO BOCnpHHHMaTb H «peUiaTb» npo6jieMy npOHHKHOBeHHH B KJieTKy-MHUieHb. 
ripnqeM Bee onepaunn npouecca peryjwpyiOTCfl euHHbiM MexaHH3MOM no-npnHunny 
«CHmaji—OTBeT», 3aK0UHp0BaHH0M b reHeTnqecKOH nporpaivnvie KJieTKH napa3HTa. 
3tOT (JiyHUaMeHTaJIbHblH MexaHH3M CBOHCTBCH BCeM OTKpbITbIM AHCCHnaTHBHbIM 
CHCTeMaM C o6paTHOH CBH3bK). 

KJieTKH Jiio6oro npoHcxo>KAeHHH nocbiJiaiOT b OKpy>Kaioiuyio cpeuy cneunc})H- 
qecKHe cnmajibi xHMnqecKOH npnpoubi (=CHmaji-l). 3oHTbi cnopoBHKOB y3HaiOT 
cnmaji, Bbi6npaiOT KJieTKy-MHUieHb (=Bbi6op) h ycTaHaBJiHBaiOT c Hen npoqHbin 
KOHTaKT ( = KOHTaKT). B 30 He KOHTaKTa B03HHKaeT HMnyjibc cMemaHHoro cnmajia 
(cnmaji-2), nepeuaqa KOToporo ocymecTBJineTcn c noMombio peuenTopoB h jinraHU. 
Co CTOpOHbl KJieTKH-MHUieHH CJieuyeT OTBeTHan peaKUHH ( = OTBeT) . B 3 aBHCHMOCTH 
ot bhuoboh npHHau^ie>KHOCTH napa3HTa npouecc npoHHKHOBeHHn b kji eTKy-MHineHb 
npoTenaeT c nepcjDopaunen MeMfipaHbi kjictkh xo3HHHa hjih b Buue HHuyunpoBaH- 
hoto napa3HTOM (})arouHT03a (=3huouhto3) He3aBepmeHHoro THna. Bonpyr 
BHeupHBinerocH napa3HTa b UHTonjia3Me kjictkh xo3HHHa (})opMHpyeTCH napa3HTO- 
(})opHaH BaKyojib. B o0pa3OBaBmeHcn kjictouhoh cncTeMe napa3HT —xo3hhh pa3BH- 


216 



BaeTCH kom njieKC HBjieHHH, xapaKTepHbix ajih BHyTpHKJieToqHoro napa3HTH3Ma 
(= CJ\ejl ), H COOTBeTCTBeHHO, nOHBJIHIOTCH HOBbie CBOHCTBa. B CHCTeMe B03HHKaK)T 
npocTpaHCTBeHHO-BpeMeHHbie h (J)yHKUHOHajibHO-CTpyKTypHbie cbh3h, rAe Hajinuo 
06'beAHHeHHe h conoAHHHeHHe aB yx noACHCTeM b eAHHyio no npnHunny Koppejinunn 
(3HrejibrapAT, 1973). 

MOP0>O<I>yHKUMOHAJlbHA51 OPrAHH3AUHfl 30HT0B 

30HTbI — CJ10>KH0 0praHH30BaHHbie OAHOKJieTOnHbie OpraHH3MbI. SjieKTpOHHO- 
MHKpocKonnqecKHe HccjieAOBaHHH yjibTpacTpyKTypbi 30 htob H3 pa3JinqHbix cncTe- 
MaTHqecKHX rpynn BbiHBHJiH Hajinqne cneun(})HqecKHX o6pa30BaHHH, (j)yHKUHH 
KOTOpbIX CBH3aHbI C npOHHKHOBeHHeM napa3HTOB B KJieTKH X03HHHa. K TaKHM 
cneuHajiH3HpoBaHHbiM opraHOHAaM othochtch oco6oh KOHCTpyKUHH nejuiHKyjia 
c MHKponopaMH, a Tax>Ke nepeAHHMH h 3aAHHMH nojinpHbiMH KOJibuaMH. Uojx 
nejiJiHKyjion pacnojio>KeHbi cyOnejuiHKyjiHpHbie MHKpoTpy6oqKH obbiqHoro Tnna, 
KOHOHA, pOnTpHH H MHKpOHeMbl. FIOMHMO yHHKajlbHblX CTpyKTypHbIX 06pa30BaHHH, 
qacTHqHO hjih nojiHOCTbio Hcqe3aiomHX nocjie npoHHKHOBeHHH napa3HTa b KJieTKy 
xo3HHHa, b uHTonjia3Me 30 htob hmciotch opraHOHAbi o6mero Ha3HaqeHHH: ny3bipb- 
KOBHAHOe HApo C HApblUIKOM, MHTOXOHApHH C Tpy6qaTbIMH KpHCTaMH, AHKTHOCOMbI 
annapaTa TojibA>KH, uHTonjia3MaTHqecKan ceTb, MHKpoTpy6oqKH h pa3JinqHOH npn- 
poAbi KjieToqHbie BKJiioqeHHH (cm. pncyHOK). 

EAHHblH nJiaH CTpOeHHH 30HT0B CnopOBHKOB CJiy>KHT OCHOBHbIM CHCTCMaTH- 
qecKHM npH3HaKOM Tnna Sporozoa (KpbijiOB, j],o6pOBOJibCKHH, 1980) hjih Apicom- 
plexa (Levine, 1970; Befiep, 1989). 

JlOKOMOTOPHbm AnnAPAT OnOPHO-KOHTPAKTMJlbHOW CHCTEMbl 30HT0B 

1. nejuiHKyjia. KJieToqHan obojioqKa, hjih nejuiHKyjia 30htob cnopoBHKOB, 
nocTpoeHa H3 Tpex MeMbpaH — Hapy>KHOH njia3MaTHqecKOH hjih njia3MajieMMbi 
h AByx UHTonjia3MaTHqecKHx, o6pa3yiomHx CBoeo6pa3HbiH BHyTpeHHHH MeMbpa h- 
HblH KOMnJieKC (cm. pncyHOK). ripOBeAeHHbie AOnOJIHHTejIbHbie 3JieKTpOHHO-MHKpO- 
CKonnqecKHe HccjieAOBaHHH 30htob Eimeria nieschulzi, Toxoplasma gondii, 
Sarcocystis tenella, Aggregata eberthi, Plasmodium yoellii, P. knowlesi h P. fal¬ 
ciparum BbiHBHjiH paHee HeH3BecTHbie AeTajiH cTpoeHHH nejuiHKyjibi. riocjie rjiy- 
6oKoro 3aMopa>KHBaHHH 30htob xa>KAan H3 Tpex MeMOpaH nejuiHKyjibi npn pacxa- 
jibiBaHHH pacmenjineTCH BAOJib rHApoc})o6Horo cjioh Ha ABe (})a30Bbie njiocKOCTH. 
rijiocKOCTb, HanpaBJieHHan BHyTpb uHTonjia3Mbi, o6o3HaqaeTCH KaK P-noBepxHOCTb, 
Hapy>Ky — Zr-noBepxHocTb. B HTore Ha cxojiax nejuiHKyjibi o6Ha>KaeTCH 6 njiocKOc- 
Teft c noBepxHOCTHMH P i— P 3 , a Tax>Ke E\ —£ 3 . Ha kb>kaoh noBepxHOCTH jioxa- 
jiH3yiOTCH BHyTpHMeMOpaHHbie qacTHUbi, pa3Mepbi, KOjinqecTBO h pacnojio>KeHHe 
KOTopbix npHAaiOT MeMOpaHaM HenoBTOpHMyio ocoOeHHOCTb pncyHKa. YcTaHOBJieHO, 
hto Ha CKOjiax njia3MajieMMbi y BepuiHHbi anHKajibHoro nojiK)ca 30htob Bbiiue- 
nepeqncjieHHbix bhaob Ha noBepxHOCTH P\ BHyTpHMeMbpaHHbie qacTHUbi pa3MepoM 
ot 7 ao 10 hm o6pa3yK)T M03anqHbie CKonjieHHH. 3th CKonjieHHH, Tax Ha3biBaeMbie 
anHKajibHbie p03eTKH, coctoht b ochobhom H3 8 rjioOyjinpHbix qacTHqeK, chm- 
MeTpnqHO pacnojio>KeHHbix BOKpyr oahoh ueHTpajibHOH hjih «3apoAbimeBOH» qacTH¬ 
Ubi. OyHKUHH anHKajibHbix po3eTOK He H3yqeHa, BbicKa3aHbi jinuib npeAnojio>Ke- 
hhh, hto arpernpoBaHHbie MOjieKyjinpHbie 6jiokh Ha BepuiHHe anHKajibHoro nojnoca 
30HT0B o6pa3yiOT CBOeo6pa3HbIH UeHTp KJieTKH napa3HTa, KOTOpblH OAHOBpeMeHHO 
cjiy>KHT h sjieMeHTOM cHCTeMbi ceHcopHO-peuenTopHoro ycTponcTBa, h mcctom 
3K30UHT03a npOAyKTOB ceKpeTopHoro KOMnjieKca (Porchet, Torpier, 1977; Dubre- 
metz, Torpier, 1978; Dubremetz e. a., 1979; McLaren e. a., 1979; Aikawa e. a., 
1981; Porchet e. a., 1981, 1982; Erbe e. a., 1982). AHajiornqHbie MOJieKyjinp- 

Hbie MOAyJIH B BHAe p03eT0K CJIHHHHH 06Hapy>KeHbI B 30He 3K30UHT03a ceKpe- 
TopHbix Be3HKyji HH(|)y3opHH Tetrahymena h Paramecium, a TaK>Ke pHAa Apyrnx 
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ae — annapar TojibAWH; ante i, ante 2 — anHKajibHbie nojiapHbie KOJibua; ap — amiKajibHaa poaeTKa; 8mk — 
BHyTpeHHHH m eM 6paH h bifl KOMnJTeKc; snp — BbiBOZiHbie npoTOKH ponTpHfl; dnK — AHCTajibHoe nojinpHoe KOJibUo; 
ko — kohoha; m8 — MyjlbTHMCMCpaHHa h BanyoJib (=ro;ibii>KH aiTbiOHKT); mu — mh KpOHeM bi; Mn — m h k ponopa; 
mt — MHToxoHiipHfi; HnM — Hapy>KHaa n^a3MaTHMecKafl MeMfipaHa neJUiHKyjibt ( = ruia3MajieMMa); nm — napa- 
HyKJieapHOe Tejio; po — pompHH; Pi—P 3 — noBepxH octh ckojiob nejuiHKyjibi; cum — cySnejuiHKyjiapHbie MHKpo- 
TpySoqKH; u,c — UHTonjia3MaTHqecKaq ceTb; r — a^po; nd — fupbiiuKo; no — aaepHaH odojiOMKa; fin — ajiepHbie 

nopbi. 

The general scheme of the ultrastructure of the sporozoan zoite. 
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CBo 6 o^HO>KHBy lli,hx npocTeniunx (CaTHp, 1977; Roth, Pihlaya, 1977; Plattner e. a., 
1984). 06pa30BaHHH noAo 6 Horo xnna rnnpoKO pacnpocTpaHeHbi b npnpoAe. Kax 
nojiaraiOT, AHCAOKaunoHHbie CTpyKTypbi b BHAe MHKpo- h MaKpopo3eTOK, hjih 
«U ieCTHrpaHHHKOB» BeHapa, B03HHKaiOT H COXpaHHIOTCfl B OTKpbITbIX AHCCHna- 
THBHblX CHCTeMBX npH yCAOBHH riOCTOHHHOH HaKaMKH H paCCeHHHH SHeprHH, T. e. 
b MecTax ee KOHueHTpaunn h CToxa (PleqypKHH, 1988). 

2. Maxponopa. Ha nejijiHKyjie 30 htob cnopoBHKOB cymecTByiOT reHeTnqecKH 
AeTepMHHHpoBaHHbie ToqeqHbie yrjiy 6 jieHHH b BHAe y3KHx KaHajibueB, cjieno 3aKaH- 
HHBaiomHxcH b uHTonjia3Me kjictkh napa3HTa, nojiy^HBuine Ha3BaHne MHKponopa, 
HJIH yjIbTpaUHTOCTOM (CM. pHCyHOK) . CqHTaiOT, HTO Ha CTa^HH paCCejieHHH MHKpO- 
nopbi He cfiyHKUHOHHpyiOT. llocjie npoHHKHOBeHHH napa3HTa b KJieTKy xo3HHHa 
Ha CTa^HH pacTymero Tpocj)030HTa qepe3 MHKponopy, HanoAo 6 ne «KjieTOHHoro pTa», 
H^eT aKTHBHoe norjiomeHHe nHTaTejibHbix BemecTB (Benep h a p., 1978; Benep, 1989). 

3. BHyTpeHHHH MeMdpaHHbiH KOMnjieKC. Ha KpnocjjpaKTorpaMMax 3 to MeM 6 paH- 
Hoe o6pa30BaHHe HanoMHHaeT no (JiopMe AHCKpeTHbie njiacTHHKH, coeAHHeHHbie 
Me>KAy co 6 oh npoAOAbHbiMH h nonepeqHbiMH uiBaMH. Ha nojnocax 30 htob njiacTHHKH 
CMbixaiOTCH, o6pa3yn nepeAHee h 3aAHee noAnpHbie KOAbua (cm. pncyHOK). Ha 
noBepxHOCTH ckoaob P 3 h E 3 o 6 Hapy>KeHbi napaAAeAbHbie pnAbi rAo 6 yAnpHbix 
qacTHu. KojinqecTBO h pacnpeAeAeHHe 3 thx qacTnu cooTBeTCTByeT qncAy h HanpaB- 
j\e hhk) cy 6 neAAHKyAHpHbix MHKpoTpy 6 oqeK. Tanoe pacnoAO>KeHHe cabochhux 
pHAOB BHyTpHMeM 6 paHHbIX qaCTHU HaBOAHT Ha MbICJIb O CymeCTBOBaHHH TeCHOH 
CTpyKTypHOH H (JiyHKUHOHaAbHOH CBH3H Me>KAy 3AeMeHTapHbIMH (JiyHKUHOHaAbHblMH 
6 AOKaMH neAAHKyAbi h cy 6 nejijiHKyjinpHbix MHKpoTpy 6 oqeK, cocTaBAmoiunx ocHOBy 
onopHo-KOHTpaKTHAbHon CHCTeMbi 30 htob cnopoBHKOB (Dubremetz, Torpier, 1978, 
1979; Porchet e. a., 1981, 1982). npoBeAeHHbie uHTOXHMnqecKne nccAeAOBaHHH 
nejuiHKyjibi 30 htob E. tenella, E. acervulina h Sarcocystis tenella noKa 3 aAH 
HajiHHHe 6 eAKa, HMeiomero cxoactbo c aKTHHOM. JXo6aBj\em\e k cycneH3HH ynoMH- 
Hyrax 30 htob 6 AOKaTopoB hah areHTOB, HHrnbnpyiomHx coKpameHne aKTHHa, 
BbI3bIBaAO OCTaHOBKy ABH>KeHHH KAeTOK, KOTOpoe BOCCTaHaBAHBaAOCb TAIOK030H 

(Russell, 1983). 

4. noAnpHbie KOAbua. nepeAHee noAnpHoe KOAbuo paccMaTpHBaiOT kbk ueHTp 
opraHH3au,HH MHKpoTpyboneK (U,OMT) h cqnTaiOT, hto oh peryAnpyeT hhcao, 
pacnoAO>KeHHe h opneHTaunio cybneAAHKyAnpHbix MHKpoTpy6oqeK b 30HTe (D’Haese 
e. a., 1977; Benep, 1989). 

3aAHne noAnpHbie KOAbua (jiopMnpyiOTCH b momcht OTAeAeHHH AoqepHnx kactok 
ot ocTaTOHHoro TeAa MepoHTa. nAa3MaTHqecKan MeMbpaHa Ha AHCTaAbHOM noAioce 
30HTa CMbixaeTCH, 3aBepmaH TeM caMbiM CTaHOBAeHne noAnpHbix KOAeu h AHCTaAb- 
hoh nopbi. CymecTByeT MHeHne, hto AHCTaAbHbin noAioc 30htob cnopoBHKOB 
Kan CBoeo6pa3Hbin SAeMeHT TaK>Ke bxoaht b eAHHyio ceHCopHO-peuenTopHyio 
cncTeMy. noMHMO peuenunn cnrHaAOB AHCTaAbHan nopa CAy>KHT MecTOM yTHAH3a- 
UHH pa3AHHHOH npHpOAbl KCeHObHOHTOB. AHaAOrHHHblH MexaHH3M OqHCTKH nAa3Ma- 
AeMMbi ot «aHTnreHHoro Mycopa» — KOMnAexcoB AnraHA-peuenTopoB OTMeqeH 
y MaKpo^aroB, aMe6 h HenoTopbix bhaob npocTeniunx (D’Haese e. a., 1977; 
Silverstein, 1977; Russell, 1983; YroAeB, 1987). 

UnTOXHMHqecKHe h paAHOAornqecKne nccAeAOBaHHH 3ohtob kokuhahh Kyp 
E. tenella h E. acervulina ho3boahah ycTaHOBHTb qyBCTBHTeAbHOCTb k u,HTOxaAa3HHy 

B nOABH>KHbIX KAeTOK H BbIHCHHTb MeCTa AOKaAH3aUHH paAHOaKTHBHbIX MeTOK. 
KoHueHTpaunn paAHOH30TonoB 6biAa OTMeqeHa b ochobhom Ha neAAHKyAe, ho 
H anboAee HHTeHCHBHo Mapnepbi aKTHHa pacnoAaraAHCb BOKpyr AHCTaAbHon nopbi. 
Ha 3TOM OCHOBaHHH AHCTaAbHblH nOAIOC paCCMaTpHBaiOT KaK OCHOBHOH BHyTpeH¬ 
HHH ABHH^HTeAb KAeTKH napa3HTa. no MHeHHio HCCAeAOBaTeAen, hmchho 3Aecb 
nOCAe CybCTpaTHOH HHAyKUHH (= BHeiHHHH ABH>KHTeAb) 3apon<AaeTC5I COKpaTH- 
TeAbHan BOAHa, pacnpocTpaHmomancn BBepx no 3AeMeHTapHbiM (JiyHKunoHaAbHbiM 
6 aOKHM OnopHO-KOHTpaKTHAbHOH CHCTeMbi, HHAyUHpyH COKpaTHTeAbHblH HMnyAbC 
TeAa KAeTKH napa3HTa h npoABH>KeHHe 30HTa BnepeA. Peuenunio cneu,H(})HqecKHx 
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CHTHajIOB H3 OKpy>KaiOLUeH cpe^bl 30HTbI CnopOBHKOB MOryT OCymeCTBJIHTb 
c noMombK) cneuHajiH3HpoBaHHbix aHHOHHbix yqacTKOB, pacnojio>KeHHbix Ha noBepx- 
hocth hx nejiJiHKyjibi (CepaBHH, 1967; Breuer e. a., 1984; Friedman e. a., 1984; 
Benep, 1989). 

5. CydnejuiHKyjiflpHbie MHKpoTpydoqKH. 3th CTpyKTypHbie o6pa30BaHHH otxoaht 
ot nepeAHero nojinpHoro Kojibua (MHHyc—KOHeu) h THHyTCH Ha3aA Ha paBHOM 
paccTOHHHH Apyr ot Apyra (cm. pncyHOK). Hhcao cydneAAHKyAnpHbix MHKpo- 
TpydoneK b pa3Hbix CHCTeMaTHqecKHx rpynnax cnopoBHKOB BapbnpyeT ot 22 ao 100. 
Handojibrnee hhcao MHKpoTpydoqeK ycraHOBAeHO y rperapnH. B KAeTKe napa3HTa 
npn onpeAejieHHbix ycAOBHnx nponcxoAHT cdopna MHKpoTpydoneK H3 deAKOBbix 
MOJieKyji TydyAHHa c riocAeAyioiuen pa36opKon hx Ha cocTaBHbie cy6T»eAHHHUbi, 
npnroAHbie aah peyTHAH3auHH. MnKpoTpydoHKH, KaK CBoeo6pa3HbiH uhtockcact, 
npHABiOT onpeAeAeHHyio <})opMy h pnrHAHOCTb noAHpHOH KAeTKe. C noMombio 
OOKOBbIX pyneK, MHKpOTpydOHKH nOAAep>KHBaiOT CTpyKTypHyiO CBH3b C BHyTpeHHeft 
nOBepXHOCTbK) nAaCTHHOK, COCTaBAHIOUTHX BHyTpeHHHH MeMdpaHHblH KOMnAeKC 
neAAHKyAbi. Bo3mo>kho, hto MHKpoTpydoHKH npHHHMaiOT yqacTHe b opneHTa- 
uhh h nepeMemeHHH 30htob b npocTpaHCTBe. OocAe npoHHKHOBeHHH napa3HTa 
b KAeTKy xo3HHHa nponcxoAHT noAHan Ae3HHTerpau,HH 3thx CTpyKTyp (D’Haese e. a., 
1977; Benep h Ap., 1978; KpbiAOB, Koctchko, 1981; Benep, 1989). 

6. Kohoha. Ha BepuiHHe anHKaAbHoro noAioca 30htob cnopoBHKOB pacnoAO>KeHa 
CBoeo6pa3Han erpyKTypa — kohoha, HanoMHHaiomaH no (j)opMe yceueHHbin noAHbin 
KOHyc. HaA kohohaom HHorAa AOKaAH3yiOTCH AonoAHHTeAbHbie CTpyKTypbi b BHAe 
npeKOHOHAaAbHbIX KOAeU. B OCHOBaHHH Ae>KaT ABa nOAHpHbIX KOAbUa, He HMeiOIUHX 
C KOHOHAOM CTpyKTypHOH CBH3H. TaKaH KOHCTpyKUHH n03B0AHCT KOHOHAy CB060A‘ 
HO paCTHTHBaTbCH KaK npy>KHHe H 06pa30BbIBaTb B KpaHHeM nOAO>KeHHH CTpeAO- 
BHAHoe BbinHHHBaHHe b BHAe npoTydepaHua. BHyTpn noAoro KOHyca npoxoA^T 
TOHKHe BbiBOAHbie npoTOKH ponTpnn h napa MHKpoTpyOoneK (cm. pncyHOK). 
CynxecTByeT rnnoTe3a o npoHCxo>KAeHHH kohohab H3 ueHTpHOAeft. ByAynn ccj)opMH- 
pOBaHHblM, OH CTaHOBHTCH CBOeo6pa3HbIM MOp(J)OreHeTHHeCKHM UeHTpOM KAeTKH, 

onpeAeAHK)mHM ee noAnpHocTb (Benep h AP-, 1978; Kpmaob, Koctchko, 1981; 
Benep, 1989). 

BHeKAeTOHHbiM napa3HTaM — npeACTaBHTeAHM OTpnAa Archigregarinida 
KOHOHA CAy>KHT, nO-BHAHMOMy, KAeTOHHblM pTOM. Y o6a HraTHO BHyTpHKAeTOH- 
Hbix cnopoBHKOB rpynnbi Coccidiomorpha — Coccidia h Adeleida, kohoha hkthbho 
ynacTByeT b npouecce npoHHKHOBeHHH, ocyiuecTBAnn poAb CTbiKOBOHHoro annapaTa 
npn ycTaHOBAeHHH npoHHoro KOHTaKTa c ka eTKOH-MHineHbio. Y sboaiouhohho 
npoABHHyTbix rpynn Haemosporidia h Piroplasmida kohoha oTcyTCTByeT, ho 
coxpaHneTCH nepeAHee noAnpHoe KOAbuo c otxoahiuhmh ot Hero MHKpoTpyOoHKaM h . 
Ha CTaAHH pacceAeHHH 30HTbi cnocodHbi opneHTHpoBaTb CBoe TeAo b npocTpaHCTBe. 
Bo3mo>kho, b 3 tom CAyqae kohoha KaK 3AeMeHTapHbiH BecTnOyAnpHbiH armapaT 
BbinoAHneT (J)yHKUHio opraHOHAa paBHOBecnn. Kohoha, no-BHAHMOMy, CAeAyeT pac- 
CMaTpHBaTb KaK noAH(j)yHKUHOHaAbHyio CTpyKTypy, h no3TOMy BCTpenaioiunecH 
b AHTepaType oueiiKH 3Toro ueHTpaAbHoro opraHOHAa He BcerAa coBnaAaiOT. 
HecoMHeHHo oaho, HaAHnne KOHOHAa y 30htob onpeAeAeHHbix rpynn cnopoBHKOB 
npeAycMaTpHBaeT aKTHBHoe ynacTne 3toh CTpyKTypbi b npouecce npoHHKHOBeHHH 
napa3HTOB B KAeTKH X03HHHa. 

B npouecce sboaiouhh y cnopoBHKOB bo3hhk cneunaAH3HpoBaHHbiH aokomo- 
TopHbin annapaT c auanTHpoBaHHon k npoHHKHOBeHHio napa3HTOB b kactkh 
xo3HHHa onopHO-KOHTpaKTHAbHOH CHCTeMOH. OpraHOHAbi otoh cHCTeMbi nocTpoeHbi 
H3 3AeMeHTapHbix c{)yHKUHOHaAbHbix 6aokob — MOAeKyA a kthh a h TyOyAHHa, arpern- 
pOBaHHblX B KAaCTepHbie MOAyAH, C XapaKTepHOH AAH Ka>KAOH CTpyKTypbi (J)OpMOH 
h cooTBeTCTByioiuen 4)yHKunen. HaAHHHe y Hbme cyiuecTByioiunx cnopoBHKOB 
aCCOUHHpOBaHHOH MeMdpaHHO-KOHTpaKTHAbHOH CHCTeMbi C AOKOMOTOpHOH (J)yHKUHeH 
yKa3bmaeT Ha HaAnnne, no KpanHen Mepe y Gregarina h Eimeria, odiuero npeAKa 
(Russell, 1983). 
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CEKPETOPHblfl KOMnJIEKC 30MT0B 

7. PonTpHH h MHKpoHeMbi. CeKpeTopHbift KOMnjieKc 3ohtob cnopoBHKOB npeu- 
CTaBjieH 3JieKTpoHHoruiOTHbiMH 0CMH0cJ)HjibHbiMH CTpyKTypaMH, pacnojio>KeHHbiMH 
b 30He anHKajibHoro nojnoca. Bojiee KpynHbie H3 hhx — ponTpHH, MHoroqHCJieH- 
Hbie MejIKHe 06pa30BaHHH— MHKpoHeMbi (cm. pncyHOK). CeKpeTopHbift KOMnjieKC 
(J)opMHpyeTCH H3 3JieMeHTOB annapaTa Fojib/UKH h cj)yHKUHOHHpyeT no npHHunny 
3K30KpHHH0H >Kejie3bI. U,HTOXHMHMeCKHe HCCJieUOBaHHH COUep>KHMOrO ponTpHH 
y 30 htob H3 pa3JiHMHbix CHCTeMaTHqecKHx rpynn BbiHBHjiH HajiHqne ocodoro dejiKa, 
odjiauaiomero cnocodHOCTbio HanpaBjieHHO H3MeHHTb CBoftcTBa MeMdpaHHoro 
6apbepa kjictkh xo3HHHa. SKcnepHMeHTajibHO ycTaHOBjieHO, mto 3KCTparnpoBaH- 
Hbin dejioK, coAep>KamHHCH b ponTpnnx, a kthbh o HHuyunpyeT HHBarHHauHio 
n;ia3MajieMMbi kjictkh xo3HHHa h CTHMyjinpyeT 3huouhto3 y kjictok, KOTopbiM 3 tot 
npouecc HecBoftcTBeH. BejiOK nojiyqnji Ha3BaHne «(j)aKTop, ycHjiHBaiOLUHft npoHHK- 
HOBeHne». Ha BHyTpHKjieToqHoft crauHH MaTpHKc ceKpeTopHoro KOMnjieKca ue koh- 
ueHcnpyeTcn, a caMH opraHonubi nocTeneHHO peuyunpyiOTCH (Beftep h jx p., 1978; 
KpbuioB, Koctchko, 1981; Beftep, 1989). TaKHM o6pa30M, qacTHHHoe hjih nojmoe 
Hcne3HOBeHHe cneunajiH3HpoBaHHbix opraHonuoB nocjie npoHHKHOBeHHH napa3HTa 
b KjieTKy xo3HHHa cjiy>KHT AOKa3aTejibCTBOM npnqacTHOCTH 3 thx CTpyKTyp 
k npoueccy npoHHKHOBeHHH. 

nPOUECC FlPOHUKHOBEHHfl F1APA3MTOB B KJIETKH X03AHHA 

npouecc npoHHKHOBeHHH 30HT0B CnopOBHKOB H3yqajICH C nOMOLUbK) ueftTpa- 
(})epHOft MHKpOKHHOC'beMKH H 3JICKTpOHHOft MHKpOCKOnHH, B OCHOBHOM Ha KyjIbTH- 
BnpyeMbix KjieTKax. nojiyqeHHbie pe3yjibTaTbi no3BOJiHJiH BbincHHTb TaKTHKy BHeupe- 
HHH napa3HTOB, KOTOpan BO MHOrOM 3BBHCHT OT THna KyjIbTHBHpyeMbIX KJieTOK, 
ycjioBnft 3KcnepnMeHTa h BH^OBoft npHHauJie>KHOCTH KOHKpeTHoro opraHH3Ma. 
B KaqecTBe npHMepa mo>kho npnBecTH xoporno H3BecTHyio (})yHKUHK) (})opMeHHbix 
3JieMeHTOB « 6 eJIOft» KpOBH. K^ieTKH 3TOft JIHHHH OTHOCHTCH K KaTeropHH HMMyHHO- 
KOMneTeHTHbix h KjiaccH(})HUHpyK)TCH KaK npoc})eccHOHajibHbie kjictkh-«M ycop- 
iuhkh», hjih (JiarouHTbi. Ouhh cqHTaiOT, qTO 30HTbi Toxoplasma nonauaiOT b 3th 
K jieTKH naccHBHO djiarouapn HCTHHHOMy (f)arouHT03y (Jones, Hirsch, 1972a, 
1972b; Aikawa e. a., 1977; AKHHLHHHa, 1983). Xlpyrne, HanpoTHB, nojiaraiOT, 
qTO npoHHKHOBeHHe Toxoplasma h Apyrnx bhaob cnopoBHKOB b kjictkh xo3HHHa 
cjieuyeT paccMaTpnBaTb KaK aKTHBHbift ABycTopoHHHft npouecc, b kotopom Beuyman 
pojib npHHauJie>KHT napa3HTy. H3BecTHO TaK>Ke, hto spHTpouHTbi, cj)H 6 po 6 jiacTbi 
h KjieTKH HeLa He cnocodHbi k (J)arouHT03y. OjuiaKO HanpaBjieHHoe ceKpeTopHoe 
B03ueftcTBHe napa3HTa Bbi3biBaeT y nocjieuHHx oTBeTHyio peaKUHio no Tnny He3aBep- 
meHHoro c{)arouHT03a (Hammond, 1973; Jensen, Edgar, 1976a, 1976b, 1978; 
Nguen, Stadbaeder, 1979). TaKHM o6pa30M, aKTHBHoe B03ueftcTBHe napa 3 HTa 
Ha KjieTKy-MHiueHb HHuyunpyeT 3 huouhto 3 y Hec{)arouHTHpyiOLUHx kjictok. 

B OpraHH 3 Me ri03B0H0qHbIX H 6ecn03B0H0qHbIX >KHBOTHbIX TaKTHKa npoHHKHO¬ 
BeHHH, no-BHUHMOMy, He aueKBaTHa ycjioBHHM in vitro h ecTecTBeHHo mo>kct 
H 3MeHHTbCH, HO CTpaTerHUeCKHft npHHUHn — «npOHHKHyTb B KJieTKy X03HHHB, 

He noBpeuHB ee» — ocTaeTcn ujih napa3HTa He 3 bi 6 jieMbiM (Trager, 1974). 

B jiHTepaType o 6 cy>KuaiOTCH use cxeMbi, hjih moucjih npoHHKHOBeHHH napa3H- 
tob b KjieTKH xo 3 HHHa (cm. Tadjinuy). nepBaH — MexaHHqecKan — npnjio>KHMa 
k 30 HT 3 M kokuhuhii nTHu h rpbi 3 yHOB: Eimeria tenella, E. acervulina, E. meleagri- 
mitis, E. larimerensis, E. callospermophilli, E. magna, E. ferrisi (in vivo) 
a TaK>Ke BHpyjieHTHoro niTaMMa Toxoplasma gondii (Roberts e. a., 1970, 1971 
Speer e. a., 1971; Hammond, 1971, 1973; Fayer, 1972; Jensen, Hammond, 1975 
Scholtyseck, Chobotar, 1975; Russell, 1983; AKHHLHHHa, 1983). ,0 ,jih 3 thx bhuob 
npocTeftuiHx xapaKTepHa BbicoKan cTeneHb UBHraTejibHoft aKTHBHOCTH. CaM npouecc 
npoHHKHOBeHHH npoTenaeT oqeHb dbiCTpo c nepcj)opauHeft MeMdpaHbi kjictkh 
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JX Be MOAeJIH npOHHKHOBeHHH 30HT0B CIIOpOBHKOB B KJieTKH X03HHH3 

Two models of penetration of sporozoan zoites into the host’s cell 


KJieTOMHbie peaKUHH 


MexaHHqecKan ( = jiOKOMOTOpHafl) 


Mo^eJib 


XHMHqecKaH ( = ceKpeTOpHaH) 


TlBH>KeHHe 30HT0B 
y3HaBaHHe h Bbidop kjict- 

KH-MHUieHH ( = CHTHaJI- 1 ) 


KOHTaKT ( = CHTHaJI-2) 

BpeMH OTBeTa (=bxoa) 


OieA(=3HA0C0Ma, (Jjaro- 

coMa, napa 3 HTO(()opHaH 
BaKyojib) * 


30HTbI C nOBblLUeHHOH ABHraTCJIbHOH 
aKTHBHOCTbK) 

Y3HaBaHHe kjictok pa3JiHnHoro THna 
AHCTaHTHOe, Bbl6op — aBTOHOMHblH 


>KeCTKHH — HenO/TBHXKHblH 
B npe^ejiax 10 cen napa3HT MexaHH- 
qecKH nepc})opHpyeT MeMdpaHHbifi 
dapbep KjieTKH xo3HHHa 

MeMOpaHa BaKyojiH BOcco3AaeTcn 
BOKpyr napa3HTa BHOBb 


J3,BH>KeHHe 30 htob naccHBHoe — 
cnoHTaHHan MHrpaunn 
y3HaBaHHe h BbiOop no npnHunny 
KOMnJieMeHTapHOrO COOTBeTCTBHH 
b npncyTCTBHH cneuHtjmnecKoro 
nocpeAHHKa ( = MecceH>Kepa) 
riOABH>KHbIH — THna «KennnHr» 

30—40 cex h 6 ojiee, napa 3 HT 
HHAyunpyeT 3 haouhto 3 ( = 4 >aro- 
UHT 03 ) 6 e 3 nep(})opauHH njia 3 Ma- 
JieMMbl KJieTKH X 03 HHHa 
BaKyojib o 6 pa 3 yeTcn BOKpyr napa 3 H- 
Ta Ojiaro^apn HHBarHHaunH njia 3 - 
MaJieMMbl KJieTKH X 03 HHH 3 


npHMeqaHHe: * BoKpyr riapa3HTa, BHeApHBiueroca b KJieTKy xo3HHHa tcm hjih hhum cnocodoM, 4>opMH- 
pyeTCH MeMdpaHHaH cTpyKTypa, nojiyMHBwaH H33BaHHe — napa3HTOcJ)opHaH BaKyojib. B HHTerpHpoBaHHOH kjictom- 
hoh CHCTeMe «riapa3 HT—xo3hhh» BaKyojib BbiriojiHaeT (jjyHKu.HK) dy<})epa, odecneMHBaioinero «ripHiiiejibu,y» HaAe>K- 
Hoe aHTHKHJuiHHroBoe yde>KHiu,e h riocTyruieHHe b a^pec pacTymero opraHH3Ma HeodxoAHMbix rmiueBbix BemecTB. 
napa3HTO(|)opHaH Bcwyojib co 3 AaeT b CHCTeMe oriTHMajibHbiH pe>KHM BHyTpHKjieTOMHoro pa3BHTHH, TpedyeMbiH 
AJiH 3aBepmeHHH rjiaBHoro codbiTHH b >KH3HeHHOM u,HKJie cnopoBHKOB — Mepo — hjih raivieToreHe3a. 


X03HHH3. HHOr/ta 30HTbI npOH3aiOT KJieTKy-MHLLieHb H3CKB03b. BoKpyr BHejtpHB- 
uierocH napa3HTa (jiopMHpyeTCH napa3HTO(j)opHafl BaKyojib. MexaHHqecKan MOAejib 
ripoHHKHOBeHHH cnopoBHKOB Majio H3yqeHa, ho, KaK nojiaraioT nccjieAOBaTejiH, 
riepBocTeneHHaH pojib b stom npouecce npHHaAJie>KHT KjieTKe napa3HTa c noBbiuieH- 
hoh jtBuraTejibHOH aKTHBHOCTbK) (Russell, 1983). 

Handojiee nojiHo H3yqeHa cenpeTopHan MOAejib npoHHKHOBeHHH. IloKa3aHo, mto 
30HTbi rperapHH Schneideria schneiderae, aBHpyjieHTHbie uiTaMMbi Toxoplasma, 
30HTbi Isospora canis, Plasmodium sp., Babesia major h B. microti odjia/taiOT noHH- 
>KeHHOH ABHraTeJlbHOH aKTHBHOCTbK) H npOHHKaiOT B KJieTKH X03HHH3 C nOMOlUbK) 

HH/tyuHpoBaHHoro (j)arouHT03a (Ladda e. a., 1969; Jones, Hirsch, 1972a, 1972b; 
Rudzinska e. a., 1975, 1976; Aikawa e. a., 1977, 1978; Morzaria e. a., 1977; Cunha, 
Jurand, 1978; Nguen, Stadbaeder, 1979; Bannister, 1979; Bannister e. a., 1986; 
Rudzinska, 1981; Wilson, 1982; Essman, 1984; Dubremetz, 1988). B 3KcnepH- 
MeHTajibHbix ycjiOBHHx peajiH3yeTCH, BepoHTHO, TpeTbH — MexaHO-cenpeTopHan 
MO/tejib npoHHKHOBeHHH. Tan, HanpHMep, 30HTbi E. magna , o6pa6oTaHHbie uHTOxa- 
J133HH0M B, yTpaMHBajIH nOABH>KHOCTb, HO COXpaHHJIH Cn 0 C 06 H 0 CTb npOHHKaTb 
B KjieTKH X03HHH3 TaK >Ke CB 060 AH 0 , KaK H Heo 6 pa 60 TaHHbie-HHTaKTHbie. l1apa3HTbI 
C 6jlOKHpOBaHHOH KOHTpaKTHJIbHOH CHCTeMOH, nO-BHAHMOMy, npOHHKaiOT B KJieTKH 

TaK>Ke c noMombK) HHjtyuHpoBaHHoro c})arouHT03a (Russell, 1983). 

KaK BHAHO H3 TaSjIHUbI, npOHHKHOBeHHe 30HT0B CnopOBHKOB B KJieTKH X03HHH3 — 
cjio>KHbiH MHorocTyneHuaTbiH npouecc, b peajiH3auHH KOToporo yqacTByiOT THno- 
Bbie KJieTOMHbie peaKUHH. IlepBbiH cTpyKTypHbifi 3JieivieHT, KOTopbift AOJi>KeH npeo- 
AOJieTb napa3HT — MeM6paHHbift 6apbep kjictkh xo 3 hhh 3. Bee KJieTOHHbie cj)yHKUHH 
HaxoAHTCH noA KOHTpoAeM (})a30Boro coctohhhh MeMbpaHbi: H36npaTeAbHaH npoHH- 
uaeMOCTb, odAerqeHHan AH(f)4)y3HH, aKTHBHbift TpaHcnopT, np0B0AHM0CTb-B036yAH- 
MOCTb, KOonepaTHBHbie B3aHMOACHCTBHH, hjih KOMnjieMeHTapHoe y3HaBaHHe, ycTa- 
HOBAeHHe K0HT3KT0B Me>KAy COCeAHHMH KJI eTK3MH, 3K30- H 3HAOUHT03. Jllo6aH 
KAeTKa cnocodHa BoenpHHHMaTb, KOAnpoBaTb, nepeASBaTb, o6pa6aTbiBaTb, xpaHHTb 
H peTpaHCJIHpOBaTb HH(J)OpMaUHK), HTO HepeAKO H He 6e3 0CH0B3HHH CpaBHHBaiOT 

c c^yHKUHeft 3BM (YroAeB, 1987). 
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1. CnrHaji-1. OpraHH3Mbi Ha Bcex ypoBHHx opraHH3auHH o6MeHHBaiOTCH HH(})op- 
MauHeft, t. e. nocbijiaiOT cboh h npHHHMaiOT H3 OKpy>KaiomeH cpeubi cnmajibi pa3jinq- 
hoh xHMHqecKOH npnpoubi. npe/mojiaraeTCH, mto jno6aH KjieTKa o6jiauaeT KBaH- 
TOBbiM 3(})(})eKTOM. Tan, HanpHMep, norjioman nopuHHMH BemecTBO, KjieTKa nepe- 
BapHBaeT ero, ho TepneT npn 3 tom 3HeprHio, t. e. HenpepbiBHO Bbi6pacbiBaeT b onpy- 
>KaioiuyK) cpeuy npouyKTbi MeTa6ojiH3Ma hjih KBaHT nepepa6oTaHHOH 3HeprHH — 
XHMHMeCKHH CHTHajI B BHJXe KBa3HHaCTHUbI (IleMypKHH, 1988). CjieAOBaTeJlbHO, 
JXJlft OpraHH3MOB H3 pa3JIHHHbIX CHCTeMaTHHeCKHX rpynn XHMHqeCKHe KOMMyHHKa- 
UHOHHbie cnrHajibi, BOcnpHHHMaiomHe hx peuenTopbi, a Taione CHCTeMbi, CBH3aHHbie 
c nepepa6oTKOH h peTpaHCjinuneH cnrHajiOB, hbjihiotch o6iuhmh no CBoen (})yHK- 
UHOHajibHOH HanpaBjieHHOCTH (YrojieB, 1987). Orcioua BbiTenaeT oqeHb Ba>KHbin 
BbIBOA O CymeCTBOBaHHH y 30HT0B CnopOBHKOB nOJIH(})yHKUHOHajlbHOH CHmajlbHO- 
peuenTopHon CHCTeMbi. XtencTBHe MexaHH3MOB CHmajibHOH CHCTeMbi ocHOBaHO Ha 
y3HaBaHHH peuenTopHbiM KOMnjieKCOM aKuenTopHbix jinraHA. TaKHM o6pa30M, 
npouecc y3HaBaHHH ctpohtch Ha euHHOM ocHOBonojiaraioiueM npHHunne KOMnjie- 
MeHTapHOCTH B3aHMOAeHCTByiOLUHx nap: (|3epMeHT-cy6cTpaT, aHTnreH-aHTHTejio, 
KjieTKa napa3HTa h KjieTKa xo3HHHa, ho o6fl3aTejibHO b npncyTCTBHH nocpeuHH- 
Ka — xHMHqecKoro MecceH>Kepa, t. e. b ycjiOBnnx B3aHMHoro cooTBeTCTBHH kom- 
noHeHTOB b OKpy^aiou^eH cpeue. 3 to o6ycjiOBjiHBaeT oqeHb Ba>KHoe cbohctbo 
K jieTOK, B03M0>KH0CTb ocy ruecTBjiHTb o6biqHbie «THnoBbie» Mop(})oreHeTHqecKHe 
peaKUHH (Eigen, 1971; YrojieB, 1987). 

2. Bbi6op. B3aHMOAeHCTBne KJieTOK-napTHepoB b CHCTeMe napa3HT —xo3hhh 
HaqHHaeTcn c noncKa, y3HaBaHnn h Bbi6opa, t. e. KOMnjieMeHTapHoro cooTBeT- 
CTBHH KJieTKH napa3HTa C KJieTKOH-MHUieHblO. Ilpo6jieMa KJieTOHHOrO y3HaBaHHH 
eme He peuieHa OKOHqaTejibHo. OuHano HMeioiunecH (JiaKTbi y6eu,HTejibHO uona- 
3biBaiOT Hajinqne y 30 htob cnopoBHKOB cjio>kho ycTpoeHHoro ceHcopHO-peuenTop- 
Horo KOMnjieKca b Bnue ynopnuoqeHHbix MOJieKyji-Mouyjien, hjih jx omchob, pacno- 
jio>KeHHbix Ha nojnocax h nejuiHKyjie KJieTKH napa3HTa. BocnpHHHMaiomHe hjih 
aKuenTopHbie ycTpoftcTBa noMoraiOT napa3HTy Bbi6paTb cooTBeTCTByiomyio KJieTKy- 
MHuieHb, KOTopan cTHMyjinpyeT CBoe y3HaBaHne cneuH(J}HqecKHM cnrHajioM. 

3. KomaKT. TnnHqHaH KJieToqHan peaKUHH npnKpenjieHHH, (j)HKcauHH, hjih 
a£re 3 HH, B03HHKaiomaH Me>Kuy reTeporeHHbiMH KjieTKaMH. 06jiacTb KOHTaKTa — 
apeHa, Ha KOTopoft pa3birpbiBaeTCH MHO>KecTBO uajibHenuinx co6biTHH. B pe3yjib- 
TaTe CTbiKOBKH KjieTOK nponcxouHT njiacTHqecKoe HCKa>KeHHe MeM6paHHbix CTpyK- 
Typ, a b Tonne KOHTaKTa — nepeuHCJiOKaunn MeM6paHHbix KOMnoHeHTOB c o6pa- 
30BaHneM CTpyKTypbi mna «KennnHr», xapaKTepn3yiomeHCH 6ojibuiHM kojih- 
qecTBOM BHyTpHMeM6paHHbix qacTHu Ha P- noBepxHOCTH. KvieToqHbin KOHTaKT bkjiio- 
qaeT cnrHaji-2, aBTOHOMHyio cejieKTHBHyio cnrHajibHyio cncTeMy KjieTOK-napTHe- 
poB (Silverstein, 1977; Aikawa e. a., 1978, 1981). 

SKcnepHMeHTajibHO AOKa3aHO, hto 30HTbi MajiHpniiHbix napa3HTOB P. falciparum 
c noMombio anHKajibHOH po3eTKH He TOJibKO pacno3HaiOT cnajiorjiHKonpoTeHHOBbie 
h rjiHKO(})opHHOBbie noBepxHOCTHbie peuenTopbi spnTpouHTOB, ho h npoqHO c hhmh 
CBH3bIBaiOTCH. XHMHqeCKHM MeCCeH>KepOM B npouecce y3HaBaHHH H CTbiKOBKH 
napa3HTa c KjieTKOH xo3HHHa cjiy>KHT rpynnoBon CbiBopoToqHbiH aHTHreH JXadpfyn. 
AHajiornqHbiH 6noxHMHqecKHH MexaHH3M o6ecneqnBaeT npnKpenjieHHe Entamoeba 
histolytica k snnTejinajibHbiM KjieTKaM khuikh c noMombio ojinrocaxapnuHbix 
peuenTopoB. B peryjiHunn yeraHOBjieHHH npoqHbix KjieToqHbix KOHTaKTOB Ba>KHyio 
pojlb BbinOJIHHIOT HOHbl KajIbUHH, H3M6HHH CTpyKTypy, BH3KOCTb H npOHHUaeMOCTb 
MeM6paH, a Taione 3anycKan MexaHH3Mbi KOHTpaKTHjibHOH CHCTeMbi KJieTKH xo3HHHa 
h HH^yunpyH o6pa30BaHHe nceBuonouHH (Silverstein, 1977; Aikawa e. a., 1977, 
1978; Dvorak, Crane, 1981; Bannister, 1979; Bannister e. a., 1986; Breur e. a., 
1984; Friedman e. a., 1984; Rouger, 1984; 3eMCKOB, 1984; ConpyHOB, 1987; 
YrojieB, 1987). 

4. OTBeT. Ilpouecc 3aBepmaeTCH 3 haouhto30m h (})opMHpoBaHHeM BOKpyr napa- 
3HTa 3HuocoMbi hjih napa3HTO(})opHOH BaKyojiH, KOTopan OTuejmeT «npHmejibua» 
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OT OCTaJIbHOH qaCTH UHTOnJia3MbI KJI6TKH X03HHHa. Ba>KHO OTMeTHTb, MTO COAep>KH- 
Moe «BMecTHJiHma», rue HaxouHTCH napa3HT, CHJibHO 3aKHCJineTCH. MexaHH3M 
3Toro HBJieHHH He H3yqeH, ho HMeeT, no-BHUHMOMy, KJiioqeBoe 3HaqeHHe b npo- 
uecce CTaHOBJieHHH BHyTpHKJieToqHoro napa3HTH3Ma. Bojiee noupo6HO (})H3HOJiorH- 
qecKne h MOJieKyjinpHbie acneKTbi cf)arouHT03a paccMOTpeHbi b o63opHoft CTaTbe 
3eMCKOBa ( 1984 ). 

5 . Cjiejx . 3aBepuiHB npoHHKHOBeHHe, napa3HTbi nepexouHT Ha BHyTpHKJieToq- 
HyiO CTaAHK) pa3BHTHH, yCTaHaBJIHBaiOT C KJieTKOH X03HHHa TpO(})HqeCKyK) CBH3b 
H Be^yT HHTeHCHBHyiO nOUrOTOBKy K penpOAyKUHH. B KJieTKe X03HHHa npH 3TOM 
npoHexoAHT OTBeTHbie rjiy6oKHe CTpyKTypHO-cj3yHKUHOHajibHbie nepecTpoftKH 
(Beftep, 1989 ). 


3AKJlK)qEHME 

30HTbI CnopOBHKOB — 3TO OTKpbITaH UHCCHnaTHBHaH CHCTeMa C KOHCepBaTHB- 
HblMH nOBeAeHqeCKHMH npH3HaKaMH. npOHHKHOBeHHe CnopOBHKOB B KJieTKH X03H- 
HHa — opraHH30BaHHbifl npouecc c onpeuejieHHoft nporpaMMoft, peajiH3yeMoft 
b CTporoft nocjieAOBaTejibHOCTH. npouecc njxer c 3aTpaToft 3Heprnn h peryjinpyeTcn 
MexaHH3MaMH BKJiioqeHHH h BbiKjnoqeHHH «THnoBbix» KJieToqHbix peaKUHH. B pe3yjib- 
TaTe B03HHKaeT HOBan KJieToqHan CHCTeMa «napa3 HT—xo3hhh». BpeMeHHan UHHa- 
MHqecKan uejiocTHOCTb UByx reTeporeHHbix kjictok ueMOHCTpHpyeT HMMaHeHTHoe 
cbohctbo >khboto — auanTaunio k HenpepbiBHO mchhioluhmch ycJiOBHHM cpeubi no 
npHHunny HeycToftqnBoro paBHOBecnn h Bbipan<aeT cyMMy sbojiiouhohho cjio>khb- 
uihxch CBH3efi npn BHyTpnKjieToqHOM napa3HTH3Me. B3aHMooTHomeHHe b KJieToqHoft 
cncTeMe napa3 HT—xo3hhh hocht aHTaroHHCTHqecKHft xapaKTep, Tax Kan cj)y hkuhh 
M e>Kuy napTHepaMH pacnpeuejieHbi a6cojnoTHO >kcctko h ouHocTopoHHe. Becb 
KOHTpojib 3a npoueccaMH, npoTeKaioLUHM h b CHCTeMe ocyiuecTBjiHeT napa3HT 
BnjioTb jx o nojiHoro pacnaua accounauHH, t. e. rndejin KJieTKH X03HHHa. 
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PENETRATION OF SPOROZOA INTO THE HOST’S CELLS 
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SUMMARY 

The analysis of morphological and functional peculiarities of sporo- and merozoites as 
disseminative stages of the sporozoan life-cycle is given. Penetration of parasites into the host’s cells 
is a complex multistepped process very similar to the induced but not completed phagocytosis. 
As a result of that process the formation of the integrated cell system, which consists of the host’s cell 
and the unicellular parasite takes place. 



